Summary paragraph
type embryos to detect nascent transcripts of eight Drosophila Hox genes, using probes recognizing Extended Data Fig. 2-3) . Ubx was the first gene of the BX-C cluster to be expressed ectopically in 62 the anterior PS of ph del embryos, whereas derepression of abdA and AbdB started later (Fig. 1a , f-63 h). Similarly, Antp was the first ANT-C gene to become derepressed in the head of both mutant 64 embryos ( Fig. i-k) , whereas the others were derepressed at later stages (Extended Data Fig. 2-3 ).
65
In Fig. 2g-i ), without derepression of Ubx, adbA and AbdB (Fig. 1f-h ).
90
Similarly, Ph and Pc were both required to globally compact ANT-C in the heads of embryos from 91 the 3:50-4:50 stage after fertilization ( Fig. 3a-c) , whereas Antp was the only Hox gene of the ANT-
92
C cluster to be derepressed, and this occurred only in ph del mutants (Fig. 1i-k) . These results show Fig. 4a-b) .
120
Conversely, the distance abdA-AbdB was not increased in PS14 where AbdB is expressed, while 121 the distance Ubx-abdA increased in both mutants during embryogenesis ( Fig. 4c-d) . Similarly, the 122 lack of Ph or Pc did not increase the distance Scr-Antp in PS4-PS5, where Antp is expressed, while 123 the distance lab-Scr was significantly increased in the same region ( Fig. 4e-f) . These results
124
demonstrate that Pc and Ph compact chromatin fibres encompassing Hox genes only in cells in 125 which they are repressed (Extended Data Fig. 5-6 ).
126
Interestingly, Pc was found to have a weaker effect than Ph on Hox clusters folding in the 127 PS where every Hox gene of each complex is repressed (Fig. 2-3 ). Consistent with a difference 128 between these two cPRC1 subunits, the nuclear Pc distribution became diffuse in ph del embryos,
129
whereas Ph still accumulated in nuclear foci in Pc XT109 embryos (Extended Data Fig. 7a-c) . embryos. This is in contrast to the nuclear distribution of Pc, which did not accumulate on the same 133 genes in ph del embryos ( Fig. 4g ; Extended Data Fig. 7d-e -d) , and PS4-5 (e-f) during development. The lower and upper bounds of the coloured rectangles correspond to the first and third quartiles, whereas the middle bars indicate the median distances. g, Charts presenting the percentage of DNA FISH spots with Pc or Ph enrichment more than two times the average intensity inside the cell nuclei. Significant differences are indicated (Mann-Whitney, U test, * P < 0.05; ** P < 0.01; *** P < 0.001). h-i, Scatterplots showing correlations between the differential effect of Ph and Pc on the distance abdA-AbdB at 3:50-4:50 and the differential effect of Ph and Pc on AbdB or abdA expression at 4:50-6:00. Each point corresponds to one PS where abdA (h) or AbdB (i) are repressed in WT embryos. j, Schematic diagram summarizing the effects of PRC1 on Hox gene folding and transcription. Circles represent silenced (OFF) or transcribed (ON) chromatin associated with Hox genes (red, open; purple, partly compact; blue fully compact). cPRC1 has no effect when Hox genes are expressed and chromatin is open. When Hox genes are repressed, cPRC1 compacts their chromatin during early embryogenesis and they will remain silenced. Without cPRC1, this compaction cannot occur and silenced Hox genes might become subsequently transcribed.
